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Experimental 

Crystal data 

C 15 H 13 N0 4 
M, = 271.26 
Triclinic, PI 
a = 7.0228 (4) A 
b = 8.7021 (5) A 
c = 11.5668 (9) A 
a = 80.281 (6)° 
P = 76.362 (6)° 



Data collection 

Oxford Diffraction Xcalibur Eos 
CCD-detector diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 
Diffraction, 2010) 
T min = 0.969, r mM = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.099 

5 = 1.04 

2632 reflections 



y = 70.662 (5)° 
V = 645.02 (7) A 3 
Z = 2 

Mo Ka radiation 
li = 0.10 mm -1 
T = 150 K 

0.30 x 0.25 x 0.20 mm 



5351 measured reflections 
2632 independent reflections 
2098 reflections with / > 2cr(/) 
R„, = 0.018 



183 parameters 

H-atom parameters constrained 
A/w = 0.21 e A" 3 
APmi,, = -0-20 e A~ 3 



In the title compound, C 15 H 13 N0 4 , the conjugated double- 
bond system between the two rings adopts a cis configuration 
and there is an intramolecular indole-ketone C— H- ■ O 
interaction. The indole N— H group forms an intermolecular 
hydrogen bond with a ketone O-atom acceptor, giving a chain 
structure along the ab direction. The O-heterocyclic ring 
adopts a boat conformation and makes a dihedral angle of 
16.72 (6)° with the indole ring system. 

Related literature 

For a similar structure, see: He et al. (2011). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A 


D—H 


H- ■ A 


D-A 


D-H-A 


N1-H1-04 1 


0.88 


2.02 


2.8285 (16) 


152 


C8-H8-03 


0.95 


2.17 


2.8492 (19) 


128 



Symmetry code: (i) x + 1, _v — 1, z. 



Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: OLEX2 (Dolomanov et al, 2009); software used 
to prepare material for publication: OLEX2. 

The authors thank Mr Zhi-Hua Mao of Sichuan University 
for the X-ray data collection. This study was supported by the 
Research Fund of the Key Laboratory of TCM Biotechnology 
(Xihua University). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZS2118). 
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Acta Cryst. (2011). E67, ol835 [ doi:10.1107/S1600536811023944 ] 
5-(l//-Indol-3-ylmethylidene)-2,2-dimethyl-l,3-dioxane-4,6-dione 
Y.-X. He, J.-W. Wu, R.-S. Tong, J.-Q. Li and J.-Y. Shi 

Comment 

The title compound C15H13NO4 (I) is a key reaction intermediate which can be used to synthesize the 4(l#)quinolone 
derivatives via thermolysis. These compounds can be used as precursors for the synthesis of anti-malarial and, anticancer 
agents. 

In (I) (Fig. 1) the conjugated double bond system between the two rings adopts a cis configuration and there is an 
intramolecular indole C — H - Oketone interaction. The indole N — H group forms an intermolecular hydrogen bond with a 
ketone O acceptor (Table 1), giving a one-dimensional chain structure. 



A mixture of 2,2-dimethyl-l,3-dioxane-4,6-dione (1.44 g, 0.01 mol) and methyl orthoformate (1.27 g, 0.012 mol) was heated 
to reflux for 0.5 h, after which a solution of l//-indole (1.17 g, 0.01 mol) in ethanol (20 mL) was added. The mixture was 
refluxed for a further 3 . 5 h and then poured into cold water after which the product was removed by filtration. Yellow crystals 
of (I) were obtained after 7 days from the room temperature evaporation of a solution in CH2Ci2-methanol. 

Refinement 

Hydrogen atoms were included in the refinement at calculated positions and allowed to ride on the parent atom with C — H 
= 0.95, 0.98 A or N— H = 0.88 A and U iso = 1.2£/ eq (aromatic C or N) or 1.5(7 eq (aliphatic). 



Experimental 



Figures 




Fig. 1. The molecular conformation and atom numbering scheme of the title compound with 
non-H atoms shown as 50% probability ellipsoids. The intramolecular hydrogen bond is 
shown as a dashed line. 



5-(1H-lndol-3-ylmethylidene)-2,2-dimethyl-1,3-dioxane-4,6-dione 



Crystal data 



C 15 H 13 N0 4 
M,- = 271.26 



F(000) = 284 

D x = 1.397 MgnT 3 

Mo Ka radiation, X = 0.7107 A 

Cell parameters from 2300 reflections 

9 = 2.9-29.2° 



Z=2 



Triclinic, PI 



Hall symbol: -P 1 
a = 7.0228 (4) A 
b = 8.7021 (5) A 
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c= 11.5668(9) A n = 0.10 mm" 1 

a = 80.281 (6)° 7=150K 

(3 = 76.362 (6)° Block, yellow 

y = 70.662 (5)° 0.30 x 0.25 x 0.20 mm 

V= 645.02 (7) A 3 



Data collection 



Oxford Diffraction Xcalibur Eos CCD-detector 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 16.0874 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2010) 

r min = 0.969, r max = l.ooo 

5351 measured reflections 



2632 independent reflections 

2098 reflections with / > 2a(7) 
ic int = 0.018 

©max = 26.4°, 0 m j n — 2.9° 

h = -8^8 
A: = -10->10 
/ = -14-*14 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.041 
wR(F 2 ) = 0.099 
S= 1.04 

2632 reflections 
183 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = \I[q 2 {F 2 ) + (0.0388P) 2 + 0.1554P] 
where P = {F 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.21 e A~ 3 
Ap min = -0.20eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
x y z U iso */U eq 
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Atomic displacement parameters (A 2 ) 
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loj.Ul (13) 


pi p/i pc p£ 
C3 — C4 — Cj — Co 




n -7 /->\ 
0.7 (2) 


CI 3 — Ul — C12 — CIO 


1 n n 1 p o\ 
-19.01 (lo) 


p/i pc p/: pi 
C4 C5 — Co — C 1 




n 1 <">\ 
0.1 (2) 


pi pi i p-> 
CI 2 — Ul — CI 3 — U2 


/in -m ^ i c\ 
'Yi.L a t (lo) 


P/1 PC P£ P"7 

C4 C J — Co — C / 




1 *7n 1*7 ( 1 &\ 
1 /y.3 / (lo) 


PI -) P»1 P11 Ply] 

CI 2 — Ul — C13 — C14 


71 nn ( 1 &\ 
— /3.U9 (lo) 


pi p/r p-7 po 

CI — Co — C / — Co 




U.3 / (1 /) 


pi -> r\\ pn pi c 

CI 2 — Ul — CI 3 — CI J 


1 £i 1 c ( \ i\ 
103.1 j (13) 


pi p/r p-7 PQ 

ci — Co — c / — cy 




1 /0.3Z (14) 


P11 PI P11 Pi/1 

C 1 3 — U2 — C 1 1 — U4 


i/;/i 7i m\ 
-164. /3 (13) 


pc p/: p-7 po 
CD — Co — C / — Co 




-1 /o.y3 (1 /) 


P11 Al P11 P1A 

CI 3 — U2 — Cll — CIO 


1 "7 ->"7 p n\ 

1 1 .11 (19) 


pc p/; p-7 pn 
C5 — Co — C / — C9 




-3.0 (3) 


P11 p-> p 1 1 ni 
CI 1 — U2 — C13 — Ul 


/i o ->-> p <c\ 
-40.22 (16) 


p/: P"7 PO Ml 

Co — C / — Co — JN 1 




U.l / (1 /) 


P11 P-> PIT pi 1 

CI 1 — U2 — CI 3 — C14 


"71 n/i /i £\ 
/3.94 (lo) 


pn P-7 PO Ml 

C9 — C / — Co — JN 1 




—1 /D.3U (lo) 


P11 P-> PIT P 1 C 

CI 1 — U2 — C13 — Uj 


1 /;-> on p /i \ 
— 162.00 (14) 


p/: p-7 pn pin 
Co — C / — C9 — C 1 0 




1 *7n TC / 1 *7\ 

— 1 /y.Zj (1 /) 


PO Ml PI P-> 

Co — JN 1 — C 1 — C2 


1 "7n to / 1 /;\ 
-1 /9.2o (10) 


po p-7 pn pin 
Co — C / — C9 — C 1 0 




-4.5 (3) 


po Ml pi p/; 
Co — JN 1 — CI — Co 


n qq /1 -7\ 
U.09 (1 /) 


p-7 pn p 1 n p 1 1 
C / — C9 — C 1 U — C 1 1 




1 / /.4Z (lo) 


P1 Ml PO P"7 

CI — JN 1 — Co — C / 


n /;/; / 1 o\ 
-0.00 (lo) 


p-7 pn pin p i -> 
C / — C9 — C 1 0 — C 1 2 




n n /ia 

-9.9 (3) 


mi pi n pi 
JN 1 — CI — C2 — C3 


1"70 C C P C\ 

-1 /o.DD (15) 


pn pin P11 p-> 
C9 — C 1 0 — C 1 1 — U2 




1*71 CA f \ 1\ 

—1 /l.o4 (13) 


p/; pi n pi 
Co — C 1 — C2 — C 3 


1.3 (2) 


pn pin P11 p/i 
C9 — C 1 0 — C 1 1 — U4 




in & /">\ 
1U.0 (Z) 


NI— CI— C6— C5 


178.68 (13) 


C12— CIO— Cll— 02 




15.1 (2) 


NI— CI— C6— C7 


-0.75 (17) 


C12— CIO— Cll— 04 




-162.73 (15) 


C2— CI— C6— C5 


-1.2(2) 


C9— CIO— CI 2— Ol 




173.13 (14) 


C2— CI— C6— C7 


179.40 (14) 


C9— CIO— CI 2— 03 




-11.3 (3) 


CI— C2— C3— C4 


-0.3 (2) 


Cll— CIO— C12— Ol 




-14.3 (2) 


P-> PT P/1 PC 

C2 — C3 — C4 — C5 


-0.7 (2) 


P11 pin pi-> pt 

Cll — C10 — C12 — 03 




1/11 11 /I c\ 

161.31 (15) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


R-A 


D-A 


D — H 


NI— HI -04' 


0.88 


2.02 


2.8285 (16) 


152 


C8— H8-03 


0.95 


2.17 


2.8492 (19) 


128 


C9— H9-04 


0.95 


2.37 


2.7979 (18) 


107 



Symmetry codes: (i) x+\,y-\,z. 
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